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(54) Communication channel set up method and communication control device for reducing 
interference between radio communication systems 



(57) In a communication channel set up method, the 
utilization state of a prescribed frequency in the first fre- 
quency band that causes interferences to the first com- 
munication system when the communication channel of 
a particular frequency in the second frequency band is 



used at the second communication system is detected, 
and if the prescribed frequency in the first frequency 
band is currently used, the communication channel oth- 
er than that of the particular frequency is allocated to 
the second communication system. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a communica- 
tion channel set up method and a communication con- 
trol device, and more particularly, to a communication 
channel set up method and a communication control de- 
vice for reducing interferences between radio commu- 
nication systems using radio signals of close frequen- 
cies. 

DESCRIPTION OF THE RELATED ART 

[0002] As a method for avoiding interferences be- 
tween radio communication systems using radio signals 
of close frequencies, a method for providing the so 
called guard band between frequency bands used by 
the respective radio communication systems is known. 
In this method, there is a need to set a wide guard band 
when a range of components outside the frequency 
band is wide. 

[0003] However, the interferences among the radio 
communication systems vary according to arrange- 
ments of base stations and mobile terminal devices con- 
stituting the radio communication systems, etc., so that 
they do not necessarily occur always. For this reason, 
an excessively wide guard band will only lower the fre- 
quency utilization efficiency. 

[0004] For this reason, there is a known method (ran- 
dom assignment by carrier sense) in which a noise com- 
ponent of a frequency desired to be used is measured 
in advance, a frequency with a large noise power is re- 
garded as receiving interferences from other radio com- 
munication system, and a frequency with a small noise 
power is used. 

[0005] Now, in the radio communication device, the 
spurious components such as higher harmonic compo- 
nents of the carrier component, the intermodulation dis- 
tortion components, etc., are generated due to the non- 
linearity of the amplifier, etc. There are cases where 
these spurious components are generated in a frequen- 
cy region largely separated from the carrier frequency 
such that they become components outside the fre- 
quency band that can be used by that system. 
[0006] However, in the random assignment described 
above, whether or not the spurious components gener- 
ated outside the frequency band of that system are go- 
ing to cause interferences to the other radio communi- 
cation systems when the specific frequency is used by 
that system has not been judged. 

BRIEF SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention 
to provide a communication channel set up method and 



a communication control device capable of contributing 
to the reduction of interferences between two radio com- 
munication systems using radio signals of close fre- 
quencies. 

5 [0008] According to one aspect of the present inven- 
tion there is provided a communication channel set up 
method for setting up a communication channel to be 
used by a second radio communication system that can 
use a second frequency band close to a first frequency 

10 band that can be used by a first radio communication 
system, comprising: detecting a utilization state of a pre- 
scribed frequency in the first frequency band that can 
cause interferences to the first radio communication 
system when a communication channel of a particular 

is frequency in the second frequency band is used by the 
second radio communication system; and allocating a 
communication channel other than that of the particular 
frequency to the second radio communication system 
when the prescribed frequency in the first frequency 

20 band is currently used by the first radio communication 
system. 

[0009] According to another aspect of the present in- 
vention there is provided a communication control de- 
vice for controlling a communication channel to be used 

25 by a second radio communication system that can use 
a second frequency band close to a first frequency band 
that can be used by a first radio communication system, 
comprising: a detection unit configured to detect a utili- 
zation state of a prescribed frequency in the first fre- 

30 quency band that can cause interferences to the first ra- 
dio communication system when a communication 
channel of a particular frequency in the second frequen- 
cy band is used by the second radio communication sys- 
tem; and an allocation unit configured to allocate a com- 

35 munication channel other than that of the particular fre- 
quency to the second radio communication system 
when the prescribed frequency in the first frequency 
band is currently used by the first radio communication 
system. 

40 [0010] Other features and advantages of the present 
invention will become apparent from the following de- 
scription taken in conjunction with the accompanying 
drawings. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Fig. 1 is a block diagram showing an exemplary 
so configuration of a radio communication system ac- 
cording to one embodiment of the present inven- 
tion. 

Fig. 2 is a diagram showing a relationship among 
frequency bands to be used by a first communica- 
55 tion system and a second communication system 
in the radio communication system of Fig. 1 . 
Fig. 3 is a diagram showing higher harmonic com- 
ponents that can be generated in the radio commu- 



2 



3 



EP 1 261 225 A2 



4 



nication system of Fig. 1 . 

Fig. 4 is a diagram showing intermodulation distor- 
tion components that can be generated in the radio 
communication system of Fig. 1 . 
Fig. 5 is a flow chart for a communication channel 
allocation processing in the radio communication 
system of Fig. 1 . 

Fig. 6 is a diagram showing one exemplary form of 
a table to be used in the communication channel 
allocation processing of Fig. 5. 
Fig. 7 is a diagram showing another exemplary form 
of a table to be used in the communication channel 
allocation processing of Fig. 5. 
Fig. 8 is a flow chart for a communication channel 
combination control processing in the radio commu- 
nication system of Fig. 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] Referring now to Fig. 1 to Fig. 8, one embodi- 
ment of a communication channel set up method and a 
communication control device according to the present 
invention will be described in detail. 
[0013] The radio communication device according to 
the present invention is applicable to a radio communi- 
cation system around which other radio communication 
systems are operated at close frequency bands. 
[001 4] This radio communication system 1 has a base 
station 1 0 for providing a communication service and a 
mobile terminal device 20 for utilizing the communica- 
tion service provided by this base station 10, as shown 
in Fig. 1 , for example. 

[0015] This radio comutunicationsysrem 1 is used un- 
der an environment in which another radio communica- 
tion system 2 having a base station 30 and a mobile ter- 
minal device 40 that are using radio signals of afrequen- 
cy close to that of the radio communication system 1 
[0016] The base station 10 of the radio communica- 
tion system 1 has a potentially interf erred frequency re- 
ceiving unit 1 1 for receiving radio signals of a frequency 
that can be used by the radio communication system 2 : 
a memory unit 12 for storing a strength of radio signals 
received by the potentially interfered frequency receiv- 
ing unit 1 1 , a comparison unit 1 3 for comparing the radio 
signal strength stored in the memory unit 12, a judge- 
ment unit 14 for Judging a state of radio signal use by 
the radio communication system 2 according to a com- 
parison result obtained by the comparison unit 13, a ra- 
dio unit for carrying out radio communications with the 
mobile terminal device 20, and a control unit 1 6 for ex- 
ecuting a control of a communication channel to be used 
by the radio unit 15 according to a judgement result ob- 
tained by the judgement unit 14. 
[0017] Also, the radio unit 15 has a radio channel set 
up unit 1 5a for carrying out a set up of a communication 
channel to be used between the base station 1 0 and the 
mobile terminal device 20 according to a command from 
the control unit 1 6, a carrier generation unit 1 5b for gen- 



erating carriers of a frequency according to a command 
from the radio channel set up unit 1 5a, a modulation unit 
1 5c for modulating the carriers generated by the carrier 
generation unit 1 5b by using a baseband signa accord- 
5 ing to the transmission data ; and an RF (Radio Frequen- 
cy) amplifier 15d for amplifying an output of the modu- 
lation unit 15c. 

[0018] The radio communication system 1 is a porta- 
ble telephone system known as PHS (Persona Handy- 
10 phone System) that uses 1 .9 GHz band radio signals, 
as indicated in Fig. 2, for example. This radio commu- 
nication system 1 uses a multi-carrier TDMA (Time Di- 
vision Multiple Access) scheme in order to carry out 
communications of a plurality of channels. In this 
* 5 scheme, 300 KHz band per one carrier, for example. For 
this reason, a plurality (m) of carriers are provided in a 
frequency band 1 00 that can be used by this radio com- 
munication system 1 . 

[0019] Also, the radio communication system 2 is a 
portable telephone system of IMT-2000 scheme that us- 
es radio signals of 2 GHz band (uplink: 1 .92-1 . 98 GHz, 
downlink: 2.11 -2.1 7 GHz), as indicated in Fig. 2. for ex- 
ample. This radio communication system 2 uses a CD- 
MA (Code Division Multiple Access) scheme in order to 
carry out communications of a plurality of chann als with- 
in a 5MHz band, for example. A plurality of 5 MHz bands 
can be provided for each service provider of the radio 
communication system 2, for example. 
[0020] Between the frequency band used by the radio 
communication system 1 and the frequency band used 
by the radio communication system 2, the so called 
guard band 130 of about 5 MHz is provided, as indicated 
in Fig. 2, for example. 

[0021] Now, in the radio communication de\ice t the 
spurious components such as higher harmonic compo- 
nents of the carrier component (Fig. 3), the intermodu- 
lation distortion components (Fig. 4), etc., are generated 
due to the non-linearity of the amplifier, etc. For .his rea- 
son, there are cases where such spurious components 
are generated from the base station 10 and the; mobile 
terminal device 20 constituting the radio communication 
system 1 . For example, at the base station 1 0, 1 he spu- 
rious components are generated at the RF amplifier 
15d. Some of the spurious components have the 
strength which becomes stronger for a frequency closer 
to that of the carriers which can possibly cause nterfer- 
ences to a part (potentially interf erred frequency band) 
111 of the uplink frequency band 110. 
[0022] A frequency of the spurious component is in a 
certain relationship with a generation frequency of the 
carrier generation unit 1 5b in the case of the base station 
10, for example, so that a frequency on the racio com- 
munication 2 side that can possibly be interfered when 
the communication channel of a specific freqiency is 
used at the radio communication system 1 (potentially 
interfered frequency) can be predicted in advance. For 
this reason, the interfering frequency band 1 02 hat can 
influence the radio communication system 2 sid-2 by the 
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spurious components are known in advance, as indicat- 
ed in Fig. 2, for example. 

[0023] However, even in the case of a communication 
channel within such an interf erring frequency band 1 02, 
if the potentially interf erred frequency 111 that can pos- 
sibly be interfered by the spurious components when 
that communication channel is used at the radio com- 
munication system 1 side is not currently used, there is 
no influence on the radio communication system 2 side. 
For this reason, there are eases where the use of the 
communication channel within the interferring frequen- 
cy band 102 is permitted from a viewpoint of the frequen- 
cy utilization efficiency, etc. 

[0024] Consequently, in this radio communication 
system 1 , whether the potentially interferred frequency 
band 111 is currently used at the radio communication 
system 2 side or not is detected, and the allocation of 
the communication is made according to the detection 
result. 

[0025] The presence or absence of the use of the po- 
tentially interferred frequency band 1 1 1 at the radio com- 
munication system 2 side is judged according to the ra- 
dio signals received by the potentially interferred fre- 
quency receiving unit 1 1 shown in Fig. 1 . The frequency 
received by this potentially interferred frequency receiv- 
ing unit 11 may be the potentially interferred frequency 
band 111 itself. However, there is a certain relationship 
between the uplink frequency and the downlinkfrequen- 
cy used between the base station 30 and the mobile ter- 
minal device 40 at the radio communication system 2 
(such as the downlink frequency = uplink frequency + 
0.19 GHz, for example), so that this radio communica- 
tion system 1 receives the radio signals of the downlink 
frequency corresponding to the potentially interferred 
frequency band at the potentially interferred frequency 
receiving unit 11 . 

[0026] There are cases where the receiving level at 
the potentially interferred frequency receiving unit 11 of 
the radio signals of the uplink frequency transmitted 
from the mobile terminal device 40 becomes low as they 
are blocked by the building depending on the location 
of the mobile terminal device 40. For this reason, if the 
presence or absence of the use of the potentially inter- 
ferred frequency band 111 is judged according to the 
receiving level of the uplink frequency, there can be the 
case of erroneous judging thatthe potentially interferred 
frequency band 111 is not used despite of the fact that 
it is actually used. 

[0027] In contrast, the radio signals of the downlink 
frequency from the base station 30 can be received at 
a stable level as the influence due to the building or the 
like is small compared with the radio signals from the 
mobile terminal device 40. For this reason, by judging 
the presence or absence of the use of the potentially 
interferred frequency band 111 according to the radio 
signals of the downlink frequency, it is possible to detect 
the presence or absence of the use according to the ac- 
tual state. 



[0028] In such a communication channel allocation 
processing, the processing from the step S1 of Fig. 5, 
for example, is started at every prescribed interval. 
[0029] In this step S1 , the potentially interferred fre- 

5 quency receiving unit 11 detects the receiving levels of 
the prescribed frequencies 1 21 a and 1 21 b of the down- 
link frequencies corresponding to the potentially inter- 
ferred frequency band 111, and supplies them into the 
memory unit 12. 

10 [0030] The comparison unit 13 compares the receiv- 
ing level with a prescribed threshold for each of the fre- 
quencies 121a and 121b of the downlink frequencies 
supplied to the memory unit 12, and supplies the com- 
parison result to the judgement unit 14. According to the 

15 supplied comparison result for each of the frequencies 
121a and 121b. the judgement unit 14 judges that the 
frequency is currently used when the receiving level is 
greater than the threshold, or that the frequency is not 
currently used when the receiving level is less than or 

20 equal to the threshold. The judgement unit 1 4 maintains 
the judgement result for each of the frequencies 121a 
and 121b in a form of a table as shown in Fig. 6, for 
example. 

[0031] As described above, when the judgement of 

25 the use or non-use of each of the frequencies 1 21 a and 
121b is finished, the control, unit 16 judges whether ei- 
ther one of the frequencies 1 21 a and 1 21 b correspond- 
ing to the potentially interferred frequency band 111 is 
currently used or not, at the step S2. When all the fre- 

30 quencies 121a and 121b are not currently used, no in- 
terference will be caused to the radio communication 
system 2 even when a communication channel in the 
interferring frequency band 102 described above is 
used as a communication channel by the radio commu- 

35 nication system 1. For this reason, the control unit 16 
releases the limitation of the communication channel by 
the radio channel set up unit 15a at the step S3, and 
waits for the execution of the step S1 . In this way, it be- 
comes possible to allocate a communication channel in 

40 the interferring frequency band 1 02, in the communica- 
tion channel allocation by the radio channel set up unit 
15a. 

[0032] On the other hand, when either one of the fre- 
quencies 1 21 a and 121b corresponding to the potential- 
's |y interferred frequency band 1 1 1 is currently used, there 
is a possibility for causing the interferences to the po- 
tentially interferred frequency band 111 if a communica- 
tion channel in the interferring frequency band 102 is 
used at the radio communication system 1 side. For this 
50 reason, the control unit 16 executes the processing of 
the step S4 and subsequent steps in order to limit the 
set up of the communication channel by the radio chan- 
nel set up unit 15a. 

[0033] This limitation of the communication channel 
55 set up by the radio channel set up unit 1 5a is carried out 
by using a table shown in Fig. 7, for example. This table 
stores in correspondence all the communication chan- 
nels that can possibly be used in the radio communica- 
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tion system 1 and information indicating whetherthe use 
of each of these communication channels is limited or 
not. 

[0034] At the step S4 ; the control unit 16 detects 
whether the communication channel in the interferring 
frequency band 102 is currently used or not. When the 
communication channel in the interferring frequency 
band 102 is currently used, the control unit 16 com- 
mands the radio channel set up unit 15a to switch that 
currently used communication channel to the frequency 
band 101 otherthanthe interferring frequency band 102 
in the frequency band 1 00 that can be used by the radio 
communication system 1, at the step S5. After the com- 
munication channel is switched in response to this, the 
control unit 1 6 limits the use of the communication chan- 
nel in the interferring frequency band 102 by updating 
the table shown in Fig. 7 described above. Thereafter 
the control unit 1 6 waits for the execution of the step S1 
described above. 

[0035] On the other hand, when it is judged that the 
communication channel in the interferring frequency 
band 102 is not currently used at the step S4, the step 
S5 is not executed and the processing proceeds to the 
step S6, where the use of the communication channel 
in the interferring frequency band 102 is limited. In this 
way. only the communication channel in the frequency 
band 1.01 other than the interferring frequency band 
1 02 will be allocated, in the communication channel al- 
location by the radio channel set up unit 15a. 
[0036] As described above, in this radio communica- 
tion system 1 , whether or not the radio communication 
system 2 is using a frequency with respect to which in- 
terferences can possibly be caused by the spurious 
components when the communication channel in the in- 
terferring frequency band 102 is used, and when the ra- 
dio communication system 2 is using that frequency, the 
communication channel outside the interferring fre- 
quency band 102 is allocated as the communication 
channel to be used by the radio communication system 
1 , such that it is possible to contribute to the reduction 
of the interferences caused to the radio communication 
system 2 due to the spurious components by the radio 
communication system 1 . 

[0037] Now, when the base station 1 0 is configured to 
carry out communications by using a plurality of com- 
munication channels simultaneously, there can be cas- 
es where the intermodulation distortion components 
due to the non-linearity of the RF amplifier 15d or the 
like are generated as the spurious components. When 
the frequencies of the carriers to be transmitted simul- 
taneously by the base station 1 0 are denoted as fc 1 and 
fc 2 , these spurious components due to the intermodu- 
lation distortion components can be expressed in gen- 
era! as a»fc 1 + b»fc 2; where a and b are arbitrary non- 
zero integers. In particular, there are cases where the 
third intermodulation distortion components 2»fc r fc 2 
and 2»fc 2 -fc 1 shown in Fig. 4 are generated as relatively 
high level spurious components in frequency bands 



close to the carrier frequencies fc 1 and fCg to cause 
some problems. Also, the frequencies of these spurious 
components due to the intermodulation distortion com- 
ponents can vary according to a combination ofihecom- 

5 munication channels to be used by the base station 10. 
[0038] The frequencies of such spurious components 
can be predicted in advance according to a combination 
of frequencies of the communication channels to be 
used by the base station 10. Forthis reason, in tiis radio 

10 communication system 1 , combinations of the commu- 
nication channels that can cause interferences to the 
potentially interfered frequency band 111 due to the 
spurious components are obtained in advance, and it is 
made possible to control the combination of tie com- 

* 5 munication channels to be used by the base station 1 0 
according to whether a frequency in the potertially in- 
terferred frequency band 1 1 1 is used by the radio com- 
munication system 2 or not. 

[0039] In such a processing to control a combination 
20 of communication channels, the control unit 1 6 obtains 
the combinations of communication channels :hat can 
cause interferences to the potentially interfered fre- 
quency band 111 due to the spurious componerts in ad- 
vance, by the procedure shown in Fig. 8, for example. 
25 These combinations are stored by the control unit 16, 
for example. In addition, at this point, the frequencies of 
the spurious components that can be generated by each 
combination are obtained and stored by the control unit 
16. 

30 [0040] The step S12 in Fig. 8 is executed E.t a pre- 
scribed interval similarly as the step S1 of Fi g. 5 de- 
scribed above. At this step S12, the potentia ly inter- 
ferred frequency receiving unit 11 detects the receiving 
levels of the prescribed frequencies 121a and 121b of 

35 the downlink frequencies corresponding to the poten- 
tially interferred frequency band 111, and supplies them 
into the memory unit 12. 

[0041] The comparison unit 13 compares the receiv- 
ing level with a prescribed threshold for each ol the fre- 

40 quencies 121a and 121b of the downlink frequencies 
supplied to the memory unit 12, and supplies tie com- 
parison result to the judgement unit 14. According to the 
supplied comparison result for each of the frequencies 
1 21 a and 1 21 b, the judgement unit 1 4 judges that the 

45 frequency is currently used when the receiving level is 
greater than the threshold, or that the frequency is not 
currently used when the receiving level is less than or 
equal to the threshold. 

[0042] As described above, when the Judgement of 
50 the use or non-use of each of the frequencies 1 21a and 
121b is finished, the control unit 16 judges whether ei- 
ther one of the frequencies 121a and 1 21 b correspond- 
ing to the potentially interferred frequency band 111 is 
currently used or not, at the step S1 3. When all the fre- 
55 quencies 121a and 121b are not currently used, the con- 
trol unit 16 releases the limitation on a combiration of 
the communication channels by the radio enamel set 
up unit 15a at the step S14, and waits for the execution 
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of the step S12. In this way, it becomes possible to al- 
locate every combination of communication channels in 
the communication channel allocation by the radio 
channel set up unit 15a. 

[0043] On the other hand, when either one of the fre- 
quencies 1 21 a and 1 21 b corresponding to the potential- 
ly interfered frequency band 111 is currently used, the 
control unit 1 6 judges whether one of the frequencies 
1 21 a and 121b that is currently used is a downlink fre- 
quency corresponding to a frequency (uplinkfrequency) 
corresponding to a combination of the communication 
channels obtained by the step S11 described above or 
not. If one of the frequencies 121a and 121b that is cur- 
rently used is not a downlink frequency corresponding 
to a frequency (uplink frequency) corresponding to a 
combination of the communication channels obtained 
by the step S11, the processing proceeds to the step 
S14 in order not to cause the interferences to the radio 
communication system 2 by the spurious components 
from the base station 1 0, the limitation on the combina- 
tion of the communication channels is released, and the 
execution of the step S12 is waited. 
[0044] In contrast, if one of the frequencies 1 21 a and 
1 21 b that is currently used is a downlink frequency cor- 
responding to a frequency (uplink frequency) corre- 
sponding to one of the combinations of the communica- 
tion channels obtained by the step S1 1 , there is a pos- 
sibility for causing the interferences to the potentially in- 
terferred frequency band 111 if that combination of the 
communication channels is used. 
[0045] For this reason, the control unit 16 executes 
the processing of the step S1 6 and subsequent steps in 
order to limit that combination of the communication 
channels by the radio channel set up unit 15a. At this 
point, the control unit 16 first detects whether that com- 
bination of the communication channels is currently 
used or not. 

[0046] When that combination of the communication 
channels is currently used, the control unit 16 com- 
mands the radio channel set up unit 15a to switch that 
currently used combination of the communication chan- 
nels to another available combination, at the step S1 7. 
[0047] After some of the communication channels are 
switched in response to this to make a change to anoth- 
er available combination, the control unit 16 limits an 
available combination of the communication channels 
at the step S1 8. Thereafter, the control unit 1 6 waits for 
the execution of the step S1 2 described above. 
[0048] On the other hand, when it is judged that that 
combination of the communication channels is not cur- 
rently used at the step S1 6, the step S1 7 is not executed 
and the processing proceeds to the step S1 8, where the 
combination of the communication channels is limited. 
In this way, only the combination of the communication 
channels that does not cause the interferences to the 
potentially interfered frequency band 111 will be allo- 
cated as a combination of the communication channels 
by the radio channel set up unit 15a. 



[0049] As described above, in this radio communica- 
tion system 1, the combinations of the communication 
channels that can cause the interferences to the poten- 
tially interfered frequency band 111 by the spurious 

s components are obtained in advance, and a combina- 
tion of communication channels to be used by the base 
station 10 is controlled according to whether or not a 
frequency in the potentially interfered frequency band 
111 is used by the radio communication system 2. In this 

10 way, it is possible to contribute to the reduction of the 
interferences caused to the radio communication sys- 
tem 2 due to the spurious components by the radio com- 
munication system 1 . 

[0050] Note that, In the above description, the present 

15 invention has been described from a viewpoint of reduc- 
ing the interferences caused to the radio communication 
system 2 by the radio communication 1, but it is also 
possible to apply the present invention to reduce the in- 
terferences caused to the radio communication system 

20 1 by the radio communication system 2. 

[0051 ] The application target of the present invention 
is nut limited to the above described embodiment, and 
the present invention is applicable to any case of pre- 
venting the interferences between the radio communi- 

25 cation systems that use close frequencies. For example, 
the above embodiment is directed to the case where the 
radio communication system 2 uses the FDD (Frequen- 
cy Division Duplex) scheme in which the uplink frequen- 
cy and the downlink frequency are different, but it is also 

30 possible to apply the present invention to the case of 
using the TDD (Time Division Duplex) scheme in which 
the uplink and the downlink are multiplexed on a time 
axis. In this case, the communication channels are fur- 
ther divided in time by the time-slots in the potentially 

35 interfered frequency band, so that it is possible to avoid 
the interferences by controlling the allocation of the 
communication channels by predicting the presence or 
absence of the interferences in units of the time-slots. 
[0052] In addition, the present invention is also appli- 

40 cable not only for the avoidance of interferences be- 
tween different radio communication systems but also 
to the avoidance of interferences between the same ra- 
dio communication systems such as between the PHSs 
or the IMT-2000 systems, for example. 

45 [0053] As described, according to the communication 
channel set up method of the present invention, the uti- 
lization state of a prescribed frequency in the first fre- 
quency band that causes interferences to the first com- 
munication system when the communication channel of 

50 a particular frequency in the second frequency band is 
used at the second communication system is detected, 
and if the prescribed frequency in the first frequency 
band is currently used, the communication channel oth- 
er than that of the particular frequency is allocated to 

55 the second communication system. 

[0054] In this way, it is possible to contribute to the 
reduction of the interferences caused to the first com- 
munication system by the second communication sys- 
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tern. In addition, it is possible to allocate the communi- 
cation channel of the particular frequency in the second 
frequency band when the prescribed frequency in the 
first frequency band is not currently used, so that it is 
possible to contribute to the improvement of the fre- 
quency utilization efficiency. 

[0055] Also, according to the communication control 
device of the present invention, the detection unit de- 
tects the utilization state of a prescribed frequency in 
the first frequency band that causes interferences to the 
first communication system when the communication 
channel of a particularfrequency in the second frequen- 
cy band is used at the second communication system, 
and if the prescribed frequency in the first frequency 
band is currently used, the communication channel oth- 
er than that of the particular frequency is allocated to 
the second communication system. 
[0056] In this way, it is possible to contribute to the 
reduction of the interferences caused to the first com- 
munication system by the second communication sys- 
tem. In addition, it is possible to allocate the communi- 
cation channel of the particular frequency in the second 
frequency band when the prescribed frequency in the 
first frequency band is not currently used, so that it is 
possible to contribute to the improvement of the fre- 
quency utilization efficiency. 

[0057] It is also to be noted that, besides those al- 
ready mentioned above, many modifications and varia- 
tions of the above embodiments may be made without 
departing from the novel and advantageous features of 
the present invention. Accordingly, all such modifica- 
tions and variations are intended to be included within 
the scope of the appended claims. 



Claims 

1 . A communication channel set up method for setting 
up a communication channel to be used by a sec- 
ond radio communication system that can use a 
second frequency band close to a first frequency 
band that can be used by a first radio communica- 
tion system, comprising: 

detecting a utilization state of a prescribed fre- 
quency in the first frequency band that can 
cause interferences to the first radio communi- 
cation system when a communication channel 
of a particularfrequency in the second frequen- 
cy band is used by the second radio communi- 
cation system; and 

allocating a communication channel other than 
that of the particular frequency to the second 
radio communication system when the pre- 
scribed frequency in the first frequency band is 
currently used by the first radio communication 
system. 



2. The communication channel set up methoc of claim 
1 , wherein the first radio communication system us- 
es an uplink frequency in the first frequency band 
and a downlink frequency corresponding to the up- 

5 link frequency, and 

the detecting step detects the utilizat on state 
of the prescribed frequency in the first frequency 
band according to a utilization state of the downlink 
frequency corresponding to the uplink frequency or 

10 the uplink frequency corresponding to the downlink 
frequency when the prescribed frequency in the first 
frequency band is the uplink frequency or th e down- 
link frequency, respectively. 

f5 3. The communication channel set up method of claim 
1 , wherein the detecting step includes: 

detecting a signal strength of the prescribed 
frequency in the first frequency band; and 
20 judging that signals of the prescribed frequency 

are currently used when a detected signal 
strength is greater than a prescribed threshold. 

4. The communication channel set up method of claim 
25 1 1 wherein the detecting step includes: 

obtaining the prescribed frequency in the first 
frequency band by receiving signals from the 
first radio communication system at the second 
30 radio communication system. 

5. A communication control device for cont 'oiling a 
communication channel to be used by a se:ond ra- 
dio communication system that can use a second 



35 frequency band close to a first frequency band that 
can be used by a first radio communication system, 
comprising; 

a detection unit configured to detect a utilization 
40 state of a prescribed frequency in the first fre- 

quency band that can cause interferences to 
the first radio communication system when a 
communication channel of a particularfrequen- 
cy in the second frequency band is used by the 
45 second radio communication system; and 

an allocation unit configured to allocate a com- 
munication channel other than that of the par- 
ticular frequency to the second radio cc mmuni- 
cation system when the prescribed frequency 
50 in the first frequency band is currently used by 

the first radio communication system. 

6. The communication control device of claim 5 : 
wherein the first radio communication system uses 
55 an uplink frequency in the first frequency b and and 
a downlink frequency corresponding to tha uplink 
frequency, and 

the detection unit detects the utilization state 
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of the prescribed frequency in the first frequency 
band according to a utilization state of the downlink 
frequency corresponding to the uplink frequency or 
the uplink frequency corresponding to the downlink 
frequency when the prescribed frequency in the first 5 
frequency band is the uplinkfrequency or the down- 
link frequency, respectively. 

7. The communication control device of claim 5, 
wherein the detection unit is configured to detect a 10 
signal strength of the prescribed frequency In the 
first frequency band, and Judge that signals of the 
prescribed frequency are currently used when a de- 
tected signal strength is greater than a prescribed 
threshold. 15 

8. The communication control device of claim 5, 
wherein the detection unit is configured to obtain the 
prescribed frequency in the first frequency band by 
receiving signals from the first radio communication 
system at the second radio communication system. 
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